




This standard is issued under the fixed designation E 1054: the number immediately following the designation indicates the year of 
original adoption or. in the case of revision, the year of kast revision. A number in parentheses indicates the year of last reapproval. A 
superscrfpt epsilon (6) indicates an editorial change since the iast revision or reapproval. 

1. Scope for performance of the particufar tests should be used. 
E * 1 These practices are designed to determine the ability 

emical i~activators (ne~traIiz~rs~ to interrupt the killing 
n sf antimicrobial agents found in disinfectants, 

sanitizers and antiseptics. 

5. Conceptwf Aspects 
5.1 Inactivator studies must be validated with the tanged 

organisms which are specified for the ~a~i~~lar disinfe~~~~, 
sanitizer, or antiseptic test method. There are two issues of 
concern; namely, the neutralizer system must nut kill the 
target organism and the neutralizer system must inactivate 
the antimicrobial. 

2. ~urnrna~y of Practkes 
2. X These practices describe es to determine: 
2,Ll The maximum cmce of chemical inacti- 

vator that is tolerated by the test mi~roorganism(s~, and 
e inte~ption of the killing action of the antimi- 

obial by the neutralizer. 

6.X Validation of the nonantimi~robial nature of an 
inactivator should conform to the mechanical aspects 
(volumes, glassware, temperatures, and so fo ) of the 
specific test protocd. 

2.2 The techniques should be performed sequentially as 
r described. 

3. Signifkaaice and Use 
3. I In d~sinf~c~nt, sanitizer, and antiseptic tests, or in the 

testing of preserved prodracts, antimicrobiaI agents carried 
over by the mechanical manipulations of the given test must 
be adequately inactivated (neutralized). Inadequate neutral- 
ization allows the continued kill of cells in the subculture or 
n~~tr~izer system or prevents the growth of surviving cells 
and results in ftise interpretation of the data. 

3.2 Several chemicals such as lecithin, polysorbate 80, and 
sodium thiosulfate~ for example, chemically react with cer- 
tain antimi~ro~~s such that the antimicrobial activity is 
negated. The concentration and type of inactivator necessary 
to ~ompIeteIy inte~~t activity of a particular antimicrobial 
may be determined by following these conceptual ap- 
proaches, 

6.2 The suitability of using a particular b~~ered petting 
water or other fluid as a base for a neutralizer system should 
be determined. The target organism should be added to the 
buffered peptone water at a level which is dete~ined to be 
the maximum acceptable level after biocide treatment in the 
particular test. Microbial counts should be determined at 
time zero and at 30 min contact time. The extent of’ 
replication should be considered (see Section 8). The counts 
between these two times should not differ significantly since 
the buffered peptone collection fluid should be expected to 
not cause a deerease in microbial survival. 

6.3 The intended neutralizer can then be added to the 
buffered peptone system at varying concentrations. The 
effect of each concentration on the target organism after 30 
min contact time should be compared to the 30 min contaot 
time of the control (no neutralizer). Select the maximum 
concentration of neutralizer which does not signi~~ant~~ 
reduce the wunts of the target organism. The extent of 
replication should be considered (see Section 8). 

NOTE Z---The MTC of nerrtralizer may differ depending on the W’gCt 
organism. 

4. Ap~a~~~~~, Materiafs, zmd Reagents 
4. I Because the types of apparatus, materiafs and reagents 

required for the various antimicrobial tests or testing pre- 
sellted products are so diverse, it is impractkal to Iist these 
items in these practices. Standard bacteriological equipment 

I___ 
I The% Practices are under the jurisdiction of ASTM Committee E-35 on 
‘i&ides and are the direct responsibility of Subcommittee ES. I5 on Antibacte- 
and Andvirai Agents. 

Chmnt t&.h aPjmwi March 15, I99 1. Published May 1991. Origina& 
published as E I@% - 85. Lasn previous edition E 1054 - 85. 

7.1 The effects of the MTC of the neutralizer are then 
tested by adding specific concentrations of the antimicrobial 
to the MTC system. Target organisms are added to the 
neutralizer systems with and without antimicrobial agents 
and comparisons of microbial counts are made after 30 min 
contact times. Counts of the neutralizer-antimicrobial 
system should not diflier significandy from *the counts of the 
control. The extent of replication should be considered (see 
Section 8). 
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Standard Test Method for 
Evaluation of Surgical Hand Scrub Formulations1 

This standard is issued under the fixed designation E Z I IS; the number jmm~d~ate~y following the designation indicates the year of 
original adopticm or, in the case of revision, the year of iast revision. A number in parentheses indicates the year of last reapproval. A 
superscript ep&on (6) indicates an editorial change since the Iast revision or reapproval. 

1. stop 
I ~ I This test m~tbod is designed to evaluate a~t~rn~~rob~a~ 

agents in fo~ulations for utility and effectiveness as surgical 
hand scrubs. Xt is intended for determining both immediate 
microbial reductions and reductions with regular use fre- 
sidual erect)* 

E 1054 Practices for evaluating Xnactivators of Antimicro- 
bial Agents Used in Disinfectant, Sanitizer, Antiseptic, 
or Preserved Product3 

2.2 Qrher currents: 
Stand~d ~eth~ for the examination of Dairy Products3 
A.ATCC Method 90- 1 9454 

of Test Methad 

as detrained by baseline measurements of the bacteria on 
their hands. 

3.2 The selected panebsts perform a simulated surgical 
scnrb under ths supe~isio~ of an ~~d~v~dua~ competent in 
aseptic technique, Qne-third of the panehsts’ hands are 
sampled ~mme~ate~y after the scrub (within 5 min), one- 
third after 3 h and the remaining hands, 6 h after scabbing, 
No more than one hand of a panehst is sampled at a given 
time interval. 

3.3 Ten addi~on~ scrubs are performed with tEte test 

I This test rn~tb~ is under the j~~~~o~ of ASTM Committee E-35 on 
Pestitides and is !he direct ~~~s~b~ity of Subcommittee E35.15 on Antimicro- 
bial Agents. 

Cwfent edition approved July 1 S, 199 1. Pub&shed September 199 1.Origina& 
publkhed as E f I 15 - $6. fiast previolxs edition E t 115 - 86. 

2 AnnuaI Baok ofAST&f &aBdards, Vd 11 .W. 
3 Available from American Public I-k&h Association, fnc., Washington, DC, 
pter: Standard PJ2te Count Method. 

4 AA T%c Test Methods, 1968 Technical Manual, Section & 175, ava.ilabIe from 
the American Association of Textile Chemists a& Color&.s, P.0. Box 122 15, 
Rese2rch Triangle E”ark, NC 27709. 

fo~u~at~on over a s-day period fo~ow~ug the initial scrub, 
The hands are sampled two additional times, ouce after the 
second scheduled use of the product and again after the last 
scheduled scrub. 

4.1 The procedure in this test method should be used to 
evaluate the ability of a test formulation to reduce the 
bacterial population af the hands immediately after a single 
and muEt@e use and to determine the trend in growth over a 
6-h period after single and multiple usages. 

5. Apparatus 
5. I Cukmy CozWer-Any of several types may be used, 

for example, Quebec Colony Counter. 
5.2 Xnclubator-Any incubator capable of m~n~~ning a 

temperature of 30 k 2°C may be used. 
5 3 ~~~~~~~2e~-A~y suitable steam sterilizer ~pab~e of 

producing the conditions of sterility is acceptable. 
5.4 Timer &up-ctock), that can be read for minutes and 

seconds. 
5.5 Hand Washing Sink-A sink of s~~cient size to 

permit panelists to wash without to~~~in~ hands to sink 
surface or other pane&s. 

5 S. 1. Water Faucet(s), to be located above the sink at a 
height that permits the hands to be held higher than the 
elbows during the washing procedure. (It is desirable fur the 
height of the faucet(s) to be adjustable.) 

5.6 Tap Water Te~~~rat~r~ ~~~~~tu~ and ~e~~~rat~~~ 
~o~~~~r, to monitor and regulate water temperature to 40 f 
2°C. 

6. Materials and Reagents 
6. I Petri Disfies-1UO by 15 mm. Requi for per- 

forming standard plate count.5 
6.2 ~uc~eriu~u~icQ~ &pets, 4 0. and 2.2 or IS-mL 

capacity? 
6.3 ~ate~-~~~~t~~n Bcrttles-Any sterilizable glass con- 

tainer having a 150 to 200-mL capacity and t&ht closures 
may be used.’ 

6.4 Base&re ContrGtr $oap--A liquid castife soap or other 
liquid soap containing no antimicrobial. 

6.5 GlcWes-Sterile loose fitting gloves of latex, unhned, 

5 PreSteriflzed/&sposable plastic petri dishes are avaifabk from mast fd 
laboratory supply hauses, 
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~~ss~s~i~~ no a~tim~~robia~ properties.’ 
~ur~~~u~~u~ s for use of test formufa- 
be ~~~~ud~d If none are available, use 

directions provided in this test method (see Section 11). 
6.7 S~~~~~~~ SU~~~~U~ 9- Dissolved 0.4 g lKH2P04, 10.1 g 

~a,x-XP04 and 1.0 g ~soocty~~henoxy~olyethoxye~~ol~* in 
l J.,, distilled water. Adjust to pH 7.8. Dispense in 75 mL 
volumes into water difution bottles, or other suitable con- 
tajners, and sterilize for 20 min at 121°C. fnGfude an 
~~t~rn~~rob~a~ inactivator specific for the test formulation 
being evaluated in the sampling solution used to collect the 

e hand following the final wash 

de~nit~ve recommendation re- 
biding the ~~~lus~on of an inactivator in sampling solution 
(6.7) used for bacterial collections prior to the final wash can 
nat be made. The following two points should be considered 
in making a decision: (I) ff an inactivator is included in the 
~~~~~ng solution used prior to the final wash, will residual 
~~aet~vator on the skin reduce the efficacy of the test 
~~~~~at~~n in subsequent washes and result in higher than 
expected bacterial counts? (2) Can samples collected without 
an i~a~tjvator be processed quickly enough to avoid de- 
~rea~ed bacterial count due to continued action -of the test 
fo~~~at~on? Whatever the decision, to facihtate the compar- 
&XI of results across studies, the investigator should indicate 
whether or not an inactivator has been included. 

6.9 ~~~~~~Q~ ~~~~~-~utter~e~d’s~ ’ phosphate bufFered 
water adjusted to p]M 7.2 and containing an an~rni~robi~ 
~~a~t~vator specific for the test formulation. 

6.10 S~~~eu~-~~e~~ Digest Aguri2, with s~p~~~rnent~ 
polysorbate 80 (0.5 to IQ g/L) to stimulate growth of 
~~~o~h~~i~ organisms. 

7, Test Panelists 
7.1 panelists shah consist of healthy adult volunteers who 

have no cXinica’I evidence of dermatosis, have not received 
antibiotics or taken oral contraceptives two weeks prior to 
the test, and who agree to abstain from these materials until 
the conclusion of the test. 

8.1 At least two weeks prior to start of the test, enroot 

’ A suitable dove, ~ham~~eal* 8873C. (sterile) Rexam Latex Procedure Glove 
frm American Phamaseal Laboratories, Glendale. CA 91209. A zone of 
~~~ibj~~o~ test such a~ AATCC lest Method 90-1965 may be used to evaluate 
a~tj~jcrQbial properties of glcwes. 

” L’WCY~ Stales Pharmacopeia. XX: United States PharmacopeiaI Convention. 
1nc.- ~~~kville. MD. ChapteE Microbial Limit Test. 

’ ’ prc-Op@ Premium N&l Cleaner (Plastic). Product NO. 80 14- i 2, Man&k- 
“‘Cd bv Davis and Ceck l&orat~rv One Caster St., Danbury. CT 068 13. 

‘* ~~‘suitable bmsh Haad Scq&&-gsh. Wood. No. 3390. is availrtbie from 
Grah3m Field Surgical’Co . . lint., New Hyde Park, NY 11540. 

approximately 20 volunteer as potential test subjeds- 
8.2 instruct the volunteers to avoid contact with ~nt~rn~~ 

crobials (other than the test fo~u~at~on~ for the duration of 
the test. This restriction includes ant~rn~~rob~~~~un~ning 
antiperspirants, deodorants, shampoos, lotions, soaps, and 
materials such as acids, bases, and solvents. lathing in 
chlorinated pools and hot tubs is to be avoided. Volunteers 
are to be provided with a kit of nonan~microbial personal 
care products for exclusive use during the test and rubber 
gloves to be won when contact with a~t~mi~rob~ 
be avoided. 

9. Procedure 
9.1 After panelists have refrained from using a~t~rn~~r~- 

biaIs for at least two weeks, begot wash with base~~~~ 
control soap (see 5.4, and Section 10). Volunteers are not to 
have washed their hands on this day 2 h pr$or to baseline 
determination. After washing, dete~~~~ first estimate of 
basehne bacterial ~o~~~ation by ~rn~~~~g hands and enu- 
merating the bacteria in the sampling solution. This is Day I 
of “‘Basefine Period.” Repeat this baseline dete~~~atio~ 
procedure on Days 3 and 7, Days 3 and 5, or Days 5 and 7 af 
“‘Baseline Period” to obtain three estimates of baseline 
population. After obtaining the first and second estimates of 
the baseline populations, select, as panelists, at least twelve 
volunteers who exhibited at each sampling intervals, borne 
1 X .I@. The three estimates of the baseline ~op~~ati~~, 
obtained for each of the twelve selected subjects, are aver- 
aged to obtain the mean baseline counts. 

9.2 A basic random ~rn~~~~g plan should be folf 
The number of panelists and sampling times depend on the 
test fo~u~at~on but must establish the onset and extent of 
the bacterial su~pr~s~on and the duration of suppression 
below the baseline counts. Equal numbers of ~a~e~sts should 
be assigned for sampling time, drug and handedness. A 
typical balanced randomi~a~o~ plan for testing a b&k of 
panehsts follows: 

Panelists No. 
Post Scrub Sampiing Time, hour 

5-h 3-h 6-h 

t left hand rjght hand 
2 left hand right hand 
3 right hand left hand 
4 right hand left hand 
5 left hand right hand 
6 right hand left hand 

9.2.1 The number of ~a~e~~sts per block may vary but 
must be devisable by two and by the number of sarn~~~~g 
times in order to assign equal number of left and right hands 
to each sampling time. 

9.2.2 The minimum number of panelists depend on 
variability encountered in the study and relative e~~a~y of 
drugs. Use of less than twelve panelists each per drug is not 
advised for final product evaluations. Xn using larger num- 
bers of panelists, it is onfy necessary to increase the lumber 
of baIanced blocks. 

9.3 No sooner than I2 11, nor longer than 4 days after 
completion of their base-line det~~~~atjon, panelists per- 
form initial scrub with the test formulation. ~ete~~~~. 
according to the random sampling plan, bacterial popula- 
tions on the panelists’ hands at the assigned sampling 
interval (0 h, 3 h, 6 h) after scrubbing. Determine bacterial 



PQPM~~~~Q~ by sampling hands and enumerating the bacteria 
in the sampling solution as specified in Sections 13 and 14. 
l&peat this scabbing and sampling procedure the next day 

)ay 2). On Day 5, repeat the sampling procedure after 
.cmbbing with the test material two additional times on Day 
2 and three times per day on Day 3 and Day 4 with at least a 
1-h interval between scrubs. Perfo~ one scrub on Day 5 
prior to sampling. In summary, the panelists scrub a total of 
eleven times with the test fo~ulation, once on Day 1 and 
Day 5 and three times per day on Days 2, 3, and 4. Collect 
bacterial samples following three of the eleven scrubs. Collect 
the sampIes following the single scrubs on Days 1 and 5 and 
followjng the first scrub on Day 2. This mimics typical usage 

ete~ination of both immediate and longer- 

g ~~~~~j~~~ for Baseline ~ete~~~~at~o~s 
steers clean under fingernails with nail stick 

S&-mm free edge. Remove all jewelry 

102 Rinse hands including two thirds of forearm under 
inning tap water 38 to 42°C I%F 30 s. Maintain hands higher 
than elbows dying t is pracedure and steps outlined in 10.3, 
X0,4, and 10.5. 

10.3 Wash hands and f5rearms with baseline control soap 
for 30 s using water as required to develop Iatber. 

10.4 Rinse hands and forearms, thoroughly removing all 
lather, for 30 s under tap water. 

10.5 Don rubber gloves (6.5) used in sa~pIi~g hands and 
secure gloves at wrist. 

,.. Suxgical Scrub ~~chn~q~e to Be Used Prior to Bacterial 
Sa~~I~ng 

1 I. S f Repeat 10.1 and 10.2. 
I 1.2 Perform surgical scrub with test fo~~lation in 

ac~5rdan~e with directions finished with fo~ulation. 
NOTE 2-Xf no i~st~ctio~s are pwded with the test ~o~~~ti~~, 

use the IChin scrub procedure in I 1.3. 

11.3 ~e~-~~~~~e Scrub ~~Q&e~~~e: 
1 I .3.1 Dispense formulation into hands. 
X3.3.2 Set and start timer for 5 min (time required for the 

steps in 11.3.3 thr5ugh 11.3.7). 
I 1.3.3 With hands, distribute fo~u~ation over hands and 

lower twa thirds of forearms. 
X1.3.4 If scrub brush is to be used, up with finger tips 

and pass under tap to wet without ri fo~ulatio~ from 
hands. 

11.3.5 Alternatively scrub right hand and lower two thirds 
af forearm. and Xeft hand and lower two thirds of forearm. 

1 l-3.6 Rinse both hands, the rower two thirds of forearms, 
and the brush for 30 s. 

I. 1.3.7 Place brush in sterile dis within easy reach. 
11.3.8 Repeat I X.3.X through 1.3.6 so that each hand 

and foveae is washed twice. The second wash and rinse 
sb5~ld be limited to the lower one third of the forearms an 
the hands. 

11.3.9 Perot final rinse. Rinse each hand and forearm 
arately for I min per hand. 

A 1.3.10 lhn rubber gloves (6.S) used in sampling hands 
and secure at wrist. 

12.1 Perform technique as described in Section 11, except 
omit 11.3. IO. Panelists dry hands with clean paper’ towel 
after &al rinse of hands. 

13. Sampling Techniques 
I 3.1 At specified sampling times, asepti~aIly add 75 mL of 

sampling solution (6.7) to ove and hand to be sampled and 
occlude glove above wrist. 

13.2 After adding sampling solution, u~ifo~ly 
all surfaces of hand for 1 min. 

13.3 After massaging, aseptically sample the ~uid of the 
glove. 

14.1 Enumerate the bacteria in the sampling solution by a 
standard plate count procedure such as that described in 
Standard Methods for the Evaluation of Dairy Product@ but 
using soybean-casein digest agar (6.9) and a suitable 
inact~vat5r~ 5 for the antimi~robi~ where necessary. Prepare 
sample dilutions in dilution fluid (6.8). Plate in duplicate. 
Incubate plated sample at 30 4 2°C f5r 48 h before reading. 

15.1 Determine at each sa~p~~~~ interval, changes from 
baseline counts obtained with test material. 

15.2 FOF a more realistic appr~sal of the activity of 
products, all raw data should be converted t5 c5mmo~ (base 
IO) logarithms. Reductions should be calculated from the 
average af the logarithms. This will also facilitate statistical 
analysis of data if desired. 

16. Comparison of Test Mate&& With a Contra1 materiel 
16. I It may be desirable to compare the test material with 

a control mater-k& If this is the case, an e4niv~ent number 
of panelists should be assigned to the coatrol product on a 
random basis. All test parameters will be equivalent for both 
products, although the scrub procedure for an establishes 
product may be different. Both pr5du~ts should be rufs 
concurrently. Identity of products used by panelists should 
be blinded from those ~5nnting plates and analyzing data. A 
suggested positive control is a surgical smub fo~~latio~ 
approved by the U.S. Food and Drug Administration. 

16.2 Compare, at each sampling interval, changes from 
baseline counts obtained with test material to flanges 
obtained with control material. 

17. Precision and Bias 
17. f A precision and bias statement can not be made for 

this test method at this time, 

18. Keywords 
18.1 antimicrobial; efficacy; glove juice; surgical scrub 

I5 ff suitable inactivator for antinicrobiaj is not known, tests should be 
performed to determine appropriate neutralizer. A suitable test is described in 
Practices E 1054. 
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This seabed is issued under the fixed designation E 1173; the number ~mmcdiate~y foBowing the designation indicates the year of 
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A 
superscript epsilon (E) indicates an editorial change since the 1as.t rev&ion or reapproval. 

I. Scape 
I.1 The test method is designed to determine the ability of 

a pre-opgrativ~ skin prep~ation to reduce the resident micro- 
bial Flora on the skin when used in a skin pre-operative 
preparation procedure. 

1.2 In this test method, metric units are used for all 
applications except for distance, in which case inches ale used 
and metric units follow in parentheses. 

i%xre I-A knowledge of rn~~~ob~o~og~cal techniques is required for 
these procedures. 

2. Referenced Documents 
2.1 ASTM ~~a~dard~: 
E 1054 Practices for evaluating ~~a~tivato~s of A~tirn~cro~ 

bial Agents Used in ~isi~fe~ta~t, Sanitizer, Antiseptic, or 
P~~s~~ed Products2 

3. summary of Test Method 
3.1 This test method is ~o~d~ct~d on panelists selected from 

a group of vol~~te~~s who, after refraining frum using topical 
and oral ~timi~robials for at least two weeks, exhibit high skin 
flora counts on the abdomen and groin. 

3.2 A~tivi~ of the pre-operative skin preparation is mea- 
sured by comparing microbial counts obtained at various time 
intervals after application of the pre-operative treatment to skin 
sites located on the abdomen and in the groin to counts 
obtained from the same sites prior to treatment application. 

NOTE 2-Microbial samples are collected a rn~~~rn~rn of three times 
after trea~ent a~p~~~a~~o~. The first two collections are made IO min and 
30 min post treatment, and the third collection is made no less than 4 h 
post trea~e~t but may be made later. 

4.1 The ~ro~gdurg shoLzld be used to test antimicrobial- 

* This test method is under the jurisdiction of ASTM Commit&c E-35 on 
Pc~ticidcs and is the direct r~spo~sib~lj~ of Subcommittee E35.15 on Antimicrobial 
Agents. 

Current edition approved Feb. 15, 1993. P~b~~shc~ April 1993. Originally 
published as E 1) 73 - 87. Last previous edition E 1 I73 - 87. 

’ Annual Book ofAS?%f Standards, Vol 11.05. 

containing preparatives that are intended to be fast-acting and 
to significantly reduce the number of organisms on intact skin. 

4.2 Perfarmance of this procedure requires the ~owledge 
of regulations pertaining to the prutg~ti~n of human subjects.3 

5. Apparatus 
5.1 Co2olzy Counter- Any of several types may be used, for 

example, Quebec colony counter. 
5.2 ~~c~~~~o~-A~y incubator capable of maintaining a 

temperature of 30 f 2°C may be used. 
5.3 Stetilize~---Any suitable steam sterilizer capabfe of 

producing the conditions of sterilization. 
5.4 Emer (stop-~lo~k~-~~e that can be read for hours and 

minutes. 
5.5 ~~a~~~~~g E&e-Any elevated surface such as a 3 by 

fi-ft table with mattress or similar padding to allow the subject 
to recline. 

6. Reagents and Materials 
6.1. ~ac~erio~og~caz ~~pette-~~,~ Bnd 2.2-mL or I.l-mL 

capacity.4 
6.2 Water Dilution Boftles-Any ste~li~able glass container 

having a 150 to 200-mL capacity and tight closure may be 
used? 

6.3 ~c~~bi~g Cup~---~ ‘Sterile glass cylinders, height ap- 
proximately 2.5 cm, inside diameter of convenient size to place 
on anatomical area to be sampled. UsefuX sizes range from 
approximately 1.5 to 4.0 CM. 

6.4 bobber Policeman--- Can be fashioned in the laburato~ 
or purchased from most laboratory supply houses. 

6.5 Test ~o~~~~a~~~~-With dire&ions for use. 
6.6 SteriEe Drape or Dressi~g6---Used to cover treated skin 

sites. 
6.7 Sampling Solzttion---DissoIve 0.4 g ICI-&PO,, 10.1 g 

Na,HPO, and I .O g isocytlphe~oxypolyethoxy~tha~o17 in I L 
of distilled water. Include in this fo~~latio~ an i~a~tivator 
specific for the antimicrobial in the test fo~~latioo* Adjust to 

3 See Federal Register, Vol 46, No. 17, Jan. 27, !98 1. 
4 Frcsterii~e~disposab~e bacteriological pipettes are available from most labo- 

ratory supply houses. 
5 Milk dilution bottles of ItjO-mL, capacity having a screw-cap closure arc 

available from Coming Glass Co., Kimblc Glass Co. or most local laboratory supply 
houses. 

6 A suitable covering is TELFA Non-Adhcrcnt Dressing, No. 3279, from the 
Kendall Co.; Hospital Products; Boston, MA 02 101. 

’ Triton X-IOO, is available from Rohm and Haas Co., Ph~iade~pbia, PA. 

Copyright Q ASTM. 100 Barr fiarbor Drive, West Conshohccken, PA 19428-2959, Untted States. 



pH 7.8. dispense in 100”mL volumes and sterilize for 20 min 
at 121*C. 

6.8 ~~~~~~~~ ~~~~~-~u~e~eld’s~ phosphate buffered water 
adjusted to pW 7.2 and containing an antimicrobial inactivator 
specify for the test fo~ula~~on. (See Practices E 1054.) 

6.9 ~~~~~~~ ~@~~~~--~oyb~a~-casein digest agar.g 

7. Test and Cmtrol Skin Sites 
in sites selected for we in evaluating the effec- 

tiveness of the pre~ope~tiv~ skin preparation should represent 
body areas that are cofll~on surgical sites and should include 
both dry and moist skin area. The sites should possess bacterial 
populations large enough to allow demonstrations of bacterial 
reduction ofup to 2.0 log,, cm2 on dry skin sites and up to 3.0 
logl, cm2 on moist sites. Baseline populations of at feast 4.5 
log,dcm’ on wet skin sites and of at feast 3.5 log&m’ on dry 
skin sites are r~eo~ended. A suitable dry skin area is the 
abdomen, and a suitable moist area is the axilla or groin. 

7-2 Abdominal treatment areas are to be focated within a 5 
by 5-in. (12.7 by 12.7-cm) site XoGated in the vicinity belaw the 

the right or left of the median. Using 
12.7~cm) sterile paper template,- the 

comers of each sit marked as 1,2,3, and 4 directly on the 
skin, using a sterile surgical skin marker. Numbering is to be 
the same for aX1 abdominal sites; num 1 is placed at the top 
comer to the subject’s right, and numbers 2, 3, and 4 are 
assigned in order clockwise from 1. Each quadrant of each site 
r~~res~n~s a dif%rent ~#trnent exposure of either 10 min, 30 
min, or 24 h. The remaining fourth quadrant is used as a 
baseline count site. 

7.3 Simil~ly~ using a 2 by 5-in. (5.1 hy 12.7~cm) sterile 
template, 2 by S-in. (5.X by X2.7-cm) sites are delineated on the 
inner aspect of both upper thighs within 2 in. and parallel to the 
leg crease below the groin. The top corners of the sites are 
lumbered begi~ing on the subject’s right lateral with number 
Z and in order through 4. 

7.3.1 Three 2 by 2-in. (5.X by 5.1~em) areas represent: 
different exposures of 10 min, 30 min, or ~4 h, and the fourth 
area is used as a baseline site. 

7.3.2 The abdominal and groin sites are illustrated in Fig. 1. 
A pa~eIis~ may have two trea~e~ts applied to his abdomen, 
~~uv~d~d that a 5 by S-in. (12.7 by 12.7-cm) site is defined both 
on the right and left side of the median. Only one treatment, 
however, may be applied to the groin, as the right and left groin 
sites are to receive the same ~eatrnent. 

8.1 Recruit healthy adult human volunteers who have no 
clinical evidence of dennatosis, open wounds, OF other skin 
disorders which may affect the integrity of the study and in 
su~~i~~t ~~rnbe~s such that 12 qualified abdominal sites and 
12 dualized groin sites are available for treatment. This may 
require entering more than six volunteers into the study, as in 
all ~robabili~ not everyone entered into the study will exhibit 

a Buttcficld’s Phosphate Buffer, Sownal of the Associukm of O&cial Analyticd 
Chemists, Vol 22, No. 525, 1939. 

’ U.S. Phamacopcia, XXI: United States ~~a~acopc~al C~nvcntion, Inc., 
R~A~villc, MD, see Chapter entitled “~jc~~bia~ Limits Test,” 1985. 
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FIG. 1 ~~~~st~~tio~ of Approximate Location of Test Aress 

in the designated skin sites the bacterial population re~uir~d to 
demonstrate the log reduction specified in 7.1 1 

8.2 Instruct the vofunteers to avoid contact with ~tirni~ro” 
bials (other than the test fo~u~a~io~) for the du~~iun of the 
test. This restriction includes ~~imi~robial-containing antisera 
spirants, deodorants, shampuos, lotions, bathing soaps and 
body powders. Volunteers also are to refrain from w~a~~g 
clothes that have been treated with a fabric softener- lathing in 
bioGde treated pools, hot tubs, spas, and so forth, shouM be 
avoided. 

8 -2. t Pravi voIunteers with a kit of eon-antimicrobial 
personal care products for exclusive use during the test. 
Volunteers are not to shower or tub bathe in the 24-h period 
prior to the a~plicatiou of test material or mi~robiaI s~~Ii 
Sponge baths may be taken, but the skin sites to be used in 
study are to be excluded. 

8.2.2 If the skin sites to be used include areas that would 
require shaving prior to surgery, for example, the axilla, these 
sites should be shaved no later than 48 h prior to the application 
of test formation OF microbial sampling, 

8.3 After volunteers have refrained from using antimicrobi- 
als for at Ieast 2 weeks, obtain an estimate of baseline bacterial 
population from a 2 by 2-in. (5.1 by 5. l-cm) area of each 5 by 
Sin. (12.7 by 12.7~cm) abdominal site and from a 2 by 2-in. 
(5.1 by S-l-cm) area of the left and right groin site. Collect 
these samples at least 72 h prior to entering subjects into the 
study. Sampling and e~~rn~~a~~o~ ~e~~~~~es described in 
Sections 9 and 109 and 10 should be used. 

8.4 Based on the initial estimate of baseline bacterial 
population, select subjects with high abdominal site counts and 
high groin counts. A total of 12 groin sites and 12 abdominal 
sites are required. 

NOTE 3-A given treatment is to be applied to only one ~~~~~~~a~ site 
on a given subject. 

8.5 A second baseline sample is to be collected the day 
treatment is applied. A single sample is obtained from one 2 by 
2-in. (5.1 by 5. l-cm) site in one groin for this baseline estimate 
and from a 2 by 2-in. (5.1 by 5. l-cm) site within each 
abdominal area. 

8.6 Treatment Application Proce-riu~+--Immediately after 
taking the second baseline sample, the treatment is applied 



%~c~rd~~g to tabef directions or as stated in the proposed 
irections. On the abdomen, the entire 5 by S-in. (12.7 by 
2.7~cm) area that encompasses four 2 by Z-in. (5. I by 5.1~cm) 

sites, is prepped. On the groin, the 2 by 5-in. (5.1 by 12.7-cm) 
area on each thigh that encompasses four 2 by 2-in. (5.1 by 
5. X-cm) sites is prepped. 

8-7 ~~e~~~e~~ ~~~~ig~~e~~ and ~~~p~~~g Sckebde---- 
According to a predete~ined randomizations a sample of the 
prepped area is taken from the appr~p~ate site quadrants at IO 
min, 30 min, and ~4 h post treatment using the scrub cup 
teehnigue (9.1). 

NOTE d----&%ween the time of ~~a~e~~ a~~~~~ation and final sampling, 
subjects should avoid a~t~v~t~~s or pcrsitiions that would cause nntreated 
skin sites to cxxtact treated sites or clothing. To allow the subjects some 
degree of mobility between the time af treatment and final sampling, the 
treated skin areas should be draped loosely with a s&rile non-occlusive 
dressing (6.6). This material is applied in such a manner as to protect the 
treated skin sites from contact with u~~~at~d skin. 

9. I quantitative cultures are obtained by the detergent si;rnb 
cup technique. lo Hold a sterile scrubbing cup (6.3) firmly to the 
skin. Aseptically pipet 2 mL of sterile sampling salution (6.6) 
into the stabbing cup and rub the skin with a sterik rubber 
policeman (6.4) for 1 min using moderate pressure. Aspirate 
the wash fluid and place in a sterile test tube. Place a second 
2-mL afiquot of sampling so3ution in the scrub cup and rub the 
skin again f’r 1 min with the robber policeman. Pool the two 
washes and enumerate the bacteria. 

10. ~nnmerati5n of Bacteria in SampEing Solution 

.Z ~n~erate the bacteria in the sampling solution by a 
standard plate count procedure such as that described in 

~~~~d~~d ~e~~ods~o~ the E~~~~~~~~~ of Dairy ~~~~~~~~~~ ' but 
use soybean-casein digest agar (6.9) and a suitable inactivator 
for the antimicrobial where necessary. Prepare sample dilutions 
in d&ion fluid (6.8). Plate in duplicate. Xncubate plated 

e abdomen at 30” 2 2’6, and those for the 
groin or axilla at 35 t 2°C for 48 to 72 h before reading. 
11. Determination of Reduction Obtained 

1 f -1 Determine changes from baseline counts obtained with 
the test materiaX at each sampling interval for each anatamical 
site. 

XI .2 For a more realistic appraisal of the activity of prod- 
ucts, all raw data should be converted to common (base 10) 

ction should be ~a~~u~ated fium the average of 
the logarithms. This wifl also facilitate statisticaf analysis sf 
data if desired. 
12. Comparison t3,f Test MateriaI With Control 

Materia#(s) 
12. I It may be desirable to compare the test material with a 

placebo or positive control material, or both. If so, the number 
of test subjects should be increased. The number of extra 
subjects required will depend upon the number of control 
post-treatment sampling intervals ~hoscn and the level of 
statistical significance desired for the test results. ~dent~~ of 
test and control material assignments should be blinded from 
those counting plates and analyzing data. 

12.2 A suggested positive control material is a pre-operative 
approved by the U.S. Food and Drug Admin- 

cebo fu~ulat~~n may be the test material 
without the antimicrobial ingredient. 

12.3 Compare, at each sampling interval, changes from 
base’line counts obtained with the test material to changes 
obtained with the control materials 
13. Precision and 3ias 

13.1 A precision and bias statement ~an~~~ be made for this 
test method at this time. 
14. Keywords 

14. f antimicrobial; efficacy; pre-operative; skin 
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This standard is issued under the fixed desj~natio~ E 1174; the number immediately following the designation indicates the year of 
original adoption or, in the case of revision, the year of last revision. A number in parentheses indicates the year of last reapproval. A 
s~~ersc~~t epsilon (e> indicates an editorial change since the last revision or reapprovak 

I. Scope 
1.1 This test method is designed to determine the elective- 

ness of ~nt~m~~rob~al handwashjng agents for the reduction of 
transient microbian Bora when used in a ha~dwashing proce- 
dure. 

1.2 A ~~w~~dge of rn~~robiologj~a~ techniques is required 
for these procedures. 

1.3 In this test method metric units are used for all appliea- 
tions, except fix distmce in which case inches are used and 
metric units foliow in parentheses. 

1.4 This standard dues not p~rpurt to address all of*zhe 
sfff~~ cuncems, $7 any, associated with its use. N is the 
respu~i~ili~ of the user of this standard to est-aMsh appm- 
priate safety arrd ~eult~ practices and detmmine the applica- 
cilia of re~~~~~~ ~i~it~t~o~s prior tt2 use. For more specific 
pre~autio~a~ statements see Note 1. 

1.5 method may be used to evaluate topical antimicro- 
bial h ash fo~u~at~ons. 

5. .6 P~~o~~~~ of this procedure requires the knowledge 
of regulations pe~a~ning to the protection of human subjects.’ 

E X054 ~ra~t~~~s for evaluating ~na~tivators of Antimicro- 
bial Agents Used in Disinfectant, Sanitizer, Antiseptic, or 
Preserved Products3 

3. Term~uoIogy 
3.1 ~e~~~ti~~s: 
3. I .I test u~~~is~- an applied inoculum of an organism 

that has char~~te~sti~s which allow it to be readily identified. 
The test org~ism is used to simulate a transient topical 
microbial ~unt~i~~nt. It may a o be referred to as a marker 
organism, ba~te~a~ simu~a~t, or act&al contaminant. 

3, X .2 re+&en? ~~~~~o~~~~~~~-mi~roorganisrns that live 
and multiply on the skin, foxing a permanent population. 

3 q I.3 t~~~si~~t microo~~nisms-organisms from the envi- 

’ This test method is under the jurisdiction of ASTM Committee E35 on 
Pesticides and is rhe direct respo~s~bi~~~ oF Subcommittee EXT. 15 Aot~microb~ai 
Agents. 

Current edition approved August 10, 2000. Published November 2000. Or&i- 
nally p~b~ished as E 1174 - 87. Last previous edition E 1174 - 94. 

’ Federal Register, Vol 46, No. i 7, Jan. 27, 1991. 
3 Annual Book qf ASTM Standards, Vol 11.04. 

ronment that cant inate but do not notably colonize the 
skin. 

X1.4 active ingredient- a substance added to a foundation 
specificalfy for the i~~bit~on or inactivation of mieroorgan- 
isms. 

3 _ f -5 test formula tion- a formulation which ~nco~orat~s 
antimicrobiag ingredient(s). 

3.1.6 ~e~~r~l~zat~~~-a process which results in qu~~Ghi~g 
the antimicrobial activity of %t test material, This may be 
xhieved through dilution of the test material(s) to reduce the 
antimicrobial activity, or through the use of chemical agents, 
called neutralizers, to eliminate autiba~te~al activity, 

3.1.7 cleaming wah--- a eon-antimicrobial wash intended 
to remove gross soil OF residues from the hands of the panelists 
prior to the coDduct of the study and as noted ~~u~ou~ the 
study. This may also be referred to as a cosmetic wash. 

3.1.8 ~~ff~t~~~r~ personlzeE ~andwffs~-~ cleanser ur water- 
less agent intended to reduce transient bacteria on the hands. 

4. Summary of Test Method 
thod is conducted on a group of volunteer 
refrained from using topical a~timi~rob~a~ 

formulations for at least one week prior to the initiation of the 
test. Activity of the test material is measured by comparing the 
number of test organisms recovered from ~~~~ia~ly eontami- 
nated hands after use of a handwashjug fo~ulation to the 
number recovered from contaminated hands not exposed to the 
test formulation. The method describes specific procedures to 
be foflowed using Serratia znarcwcens as the test organism. 
The activity of the test material may be measured following a 
single wash and multiple washes in a single clay using a 
neutralization recovery method. 

4.2 An alternative test organism is ~sc~e~~c~i~ co& Culture 
media and incubation conditions ap~rop~atg for this orgasm 
should be employed. The investigator should also be aware that 
there may be health risks associated with the use of this 
organism and precautions similar to those referenced in Note 1 
should be undertaken. 

5. Significance and Use 
5. X The procedure may be used to test the effectiveness of 

antimicrobial h~dwashing agents. The test fo~ul~t~ons may 
be designed for fi-equent use to reduce the tr~sient bacterial 
Aora on hands. 



6. Apparatus 
6.1 Colony booster -Any of several types may be used, for 

example, Quebec Colony Counter. 
6.2 ~~~~~~~~~-A~y incubator capable of maintaining the 

fo~low~n& tempe~~es: s ~~~~~~~~~~ (25 z!z 2°C) or Iz* c0:Oti 
s t~rnp~~a~e is required to ensure pigment 
~ar~es~ens. 

6.3 ~~~~~~~z~~-Any suitably steam sterifizer capable of 
itions of ster%zation is acceptable. 

-clock)--Une that can be read for minutes 
and seconds. 

6.5 ~a~~~~~j~~ G&--A sink of sufficient size to permit 
p~~l~sts to wash without touching hands to sink surface or 
other panelists. 

6.5.X ~ter faucet(s)---To be located above the sink at a 
height which permits the hands to be held higher than the 
elbow during the washing procedure. 

6.6 Tap Water Temperat~re Regtrlat~r and Temperature 
M~vsifm--To monitor and regulate water temp~ra~re of 40 t 
2OC. 

7. Reagents and Materiatls 
7. X ~~~~~~i~~u~~~a~ Pip&w---lO.O and 2.2-mL or f .f-mL 

capacity.4 
7.2 firer ~~~~~~Q~ B&es-Any sterilizable glass container 

having a X50--200 mL capacity and tight cXosures may be 
used.’ 

7.3 Erle~~eyer Flask-2-L capacity far culturing test or- 
ganism. 

7.4 Cleamirzg wash- A mild, Lou-ant~m~~robia~ solid or 
e investigator may choose to use the product 

vehicle.) 
7.5 l”esg ~~~~~~~~-~~r~~tions for use of the test material 

may be utilized. ff directions are not available, use directions 
provided in this test method. 

7.6 ~~~~~s-Loos~-~~~ng, unlined, powder-free gloves 
which possess no antimicrobial properties, or equivalent.6 
(Plastic bags with low biob~de~ may be used in place of 
gloves .) 

7.7 sampling ~~~~~i~~ -Dissolve 0.4 g KH,PU~, IO.1 g 
N$HPO a and 2.0 g isooc~lph~~ox~olyethoxye~~o17 and 
wrth approp~at~~y validated neutralizers in X -L distilled water. 
Adjust pN to 7.8 with 0.1 N WCI or 0-I N NaCM. Dispense so 
that final. volume after st~~li~at~on is 75 ml, sterilized at 
121”i2 

4 Preste~~izedldisposab~e bactetiological pipettes are available from most local 
laboratory supply houses. 

’ Milk ~~1~~~~ bottles of 1 6Q-IT& capacity having a scnw-cap closure a~ 
available from Coming Glass Co., Kknble Glass Co. or most focal laboratory supply 
houses. 

6 A suitable gkwe wo&i be ~b~asea~ 887X, (sterile) FIexm Latex Frocedxxe 
Glove from American PharmaseaI Laboratories, Glendale, CA 9 1209. A zone of 
~~~b~t~o~ test such as A&FCC Test Method 90-1965 may be used to evaliratc 
a~~~i~~ob~a~ properties of gloves, AATCC Tesi MerkLs, American Association of 
Textile Chemists and Colorist, 1968 Technica I@m&, Section B-75 

7 Briton X-100, Rohm and Haas Co., Philadelphia, PA. 
* Peterson, A.F., “The Microbiology of the Hands: Evaluating the Effects of the 

Surgical Scrubs,” Developments in f%zdustrial h4icrobioIo~, Voi 14, pp. f 25-I 30, 
1973. 
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7.8 ~j~u~~~~ ~~~~~-~teri~~ Butterfield’s ~~~~r9 or other 
suitable diluent, adjusted to pW 7.2 with ef%ective neu~a~izer 
for the test materiaf. Adjust pH with 0. X N MCX or 0. I NNaQH. 
See Test methods E 1054. 

7.9 Rgar-Soybean-casein digest agar, or other solid media 
app~op~ately validated to support growth of the test organism 
with appropriate neutralizers if needed. 

an-easein digest broth or other liquid 
art growth of the test organism. 

8. Test Organism 
8. f Serratia marcescens (ATCC 14756) is to be wed as the 

test organism. This is a strain having stable pigmentation at 
25°C. 

8.2 Escherickia coli (ATCC 11229) is an alternative test 
organism. When E. coti is used, the plating agar should include 
a suitable indicator (e g MUG1*). . . 

N~E I-Warning: The application of ~icr~rg~~~s~s to the skin may 
involve a ~~~1~~ risk. Prior to applying the test organism to the skin, the 
antibicrtic sensitivity profile of the strain should be deternked. If the 
strain is not susceptibk to gentakcin, do not use it. IFan infection OCCWS, 
the ~t~b~ot~c sensitivity profile &c&d be ma& av~i~~b~~ to the attending 
clinician. 

Following the subject’s last ~o~~~nation and wash with the formula- 
tion, the subject’s hands are to be sanitized by stabbing with 70% 
is~~ro~~o~ solution or equivalent. The purpose of this alcohol scrub is to 
destroy resi I test organisms OR the skin. 

8.3 Pr6zparation of Test O~anzi-~ ~~p~~si~~ 
8.3. X S. marcmmw---A homogeneuus culture is used to 

inoculate the hands. The stock culture should be at least two 24 
hour broth transfers from the original ATCC culture, but there 
should be no mare than 5 transfers removed from the ATCC 
culture. From the stock culture of Sewatia marcescem (ATCC 
14756) inoculate the appropriate volume of soybe~~~as~in 
digest broth (7.10) with O-1 milXiliter of stock culture of S. 
marcescens/lUOmLs of broth to yield the volume necessary to 
complete the s ncubate for 24 f- 4 h at 25°C 2 2°C. 
Broth should d a red pigment. 

8.3.2 E. c&---A homogeneous culture is used to inoculate 
the hands, the stock culture should be at least two 24 hour broth 
transfers from the original ATCC cu&ure, but no more than 5 
transfers removed from the ATCC culture. From the stock 
culture of Escherichia codi (ATCC I f. 229) inoculate the appro- 
priate volume of soybean-casein digest broth (7.10) with U-1 
milliliter of stock culture/lOOmLs of broth to yield the volume 
necessary to complete the study. Incubate for 24 2 4 hours at 
35 -t 2°C. 

-4 Swirl or shake suspension before the with~awa~ ofe 
ot. Assay the suspension for number of organisms at 

beginning and end of the use period. Do not use a suspension 
for more than 8 hours, The suspension may not vary more than 

-5 log,, cfiuml over an 8 hour period. 

’ li~rowitz, W, (Ed.) 1986. q2picial Methods 5~~~a~~i~ ofthe AOK, 13& Ed., 
Sec. 46.013 (m), p. 825. Assoc. of Off. And. Chemists, Wash~~~o~, DC. 1018 pp. 

I0 United States Pharmacopeia XXiY United States Pharmacopeial Convention, 
Inc., RockvilIe, MD, Chapter entitled “Microbial Limits Test.” The MUG (4- 
methyiumbellifely~-P-0-gIuconride) substrate is hydrolyzed by ~-~*g~~co~~dase to 
yield a fluorescent end product, 4-me~~~~mbe~l~ferooe. @D-gluconridase is pos- 
sessed by E. caii (ATE 11229). MUG is incorporated into the appropriate growth 
medium at 0.05 gramsll. 



9.1 Recruit a su~~ient er of heafthy adult human 
volunteers who have no clinical evidence of dermatosis, open 
wounds, hangnails, or other skin disorders. 

9.2 Instruct subjects to avoid contact with antimicrobial 
products (other than the test material as dispensed for each test 
wash) for the duration of the test and for at least orre week prior 
to the test. This restriction includes ~ti~i~robial-containing 
~tip~rs~ir~ts, deodorants, shampoos, lotions and soaps, also 
such materials as acids, bases and solvents. Bathing in biocide 
treated pools, hot tubs, or spas should be avoided. Subjects are 
to be provided with a kit of no~antimi~robial personal care 
products for exclusive use during the test and rubber gloves to 
be warn when contact with ~~ti~i~~~~i~~ or harsh chemicals 
cannot be avoided. 

10.1 A&x- subjects have refrained from using antimicrobial 
fo~ulations for at least 7 days, they perfurm a 30 second 
cleansing wash (7.4) in the same manner that is described for 
the test and control formulations. This procedure removes oil 
and dirt and f~ifiarizes the panelists with the washing 
technique. 

10.2 Hand ~Q~~~~~~~~~~~-A liquid suspension of the test 
orga~sm ~on~iniug a miuim~ of I X 10’ cfir/mL is used. 
See Table 3.. 

10.2. I A 1 .SmL aliquot of the test organism suspension is 
dispensed into the subjects’ cupped hands. This aliquot is 
ebbed over the entire sutiaces of the hands fur 20 + 5 s (front 
aud back) not reaching above the wrist. The hands are then held 
motionless away from the body and allowed to air dry for 
approximately 30 L 5 s. 

I 

10.2.2 To ~ontinn~ the ~ont~inatio~ of the hands, an 
ad~tioual XSmL aliquot of the test organism suspension is 
dispersed into the hands, dis~bnted over the hands for 20 3- 
5 seconds, and air dried for 30 t 5 seconds. 

20.2.3 To complete the 6Q~t~i~at~~~, a final 1.5mL afiqrrot 
of test organism suspension is dispensed into the hands, 
d~s~ibuted over the hands for 20 z!z 5 seconds, and air dried for 
90 2 5 seconds (Table 1). 

NOTE 2-The hands may still be wet after the 90 seconds. 

10.2.4 The total test organism suspension applied to the 
hands is 45 mL. Cont~iuation may take approximately 5 
minutes. This method of contamination minimizes the loss of 
test organism while spreading, 

X0.3 ~~~~~~~~~~~~?~ S&e&&--The subjects’ hands are 
~ont~inated with the test organism prior to the baseline 
bacterial sample collection and prior to each washing with the 
test material. Table 2 below illustrates a typical test. The 
number of repeated test washes may be reduced or eliminated 
at the discretion of the investigator. 

TABLE 2 Wand Contamination and Re~o~ry Schedule 

X 0.4 Bffselirze Recovery- A baseline sample is taken after 
contaminator to determine the number of marker organists 
sn~iving on the hands. Bacterial sampl~g will follow the 
procedures outlined in Section 12. 

Xl. Wash and Rinse Procedure 
1 I e 1 Conduct the test in accordance with the use directions 

for the test material. If test material directions are not available, 
the wash and rinse procedure described as follows should be 
used. Table 2 above shows the ~ont~ination and reecavery 
schedule for the overall study. 

11.2 Liquid Formukz’ations 
11.2.1 Dispense 5 ml of test material into cupped hands, 

Spread over hands and lower %of forearms. 
NOYE 3-The 5 ml volume has been chosen for test puqxxes due Q the 

requirement fo-r washing hands and forearms, 

11.2.2 Sparingly wet 6on~inated hands with 40 & 2%’ tap 
water. 

11.2.3 Wash in a vigorous manner for 30 -t 5 seconds a2X 
surEaces of the hands and the lower third of the forearm. 
Caution should be exercised to retain the test material in the 
hands. If the lather becomes too dry, a small amount of water 
may be added to maintain lather, 

I I .2.4 Rinse thoroughly f&om ~ng~~ips to elbows under 40 
t 2°C tap water for 30 -f‘ 5 seconds. Caution should be 
exercised to avoid contact with the sink and fixtures to 
eliminate r~c~~~arn~~at~~~ from the sink s&aces, 

Il.25 Subject’s hands and forearms are lightly patted 
with paper toweling. 

11.3.1 Dispense 5 mL of test material into cupped hands. 

NQ~E %--The 5 ml v&me has been chosen far test ~~~s~s due to the 

re~~~~erne~t for washing hands and forearms. 
11.3.2 Distribute test material over all surEaces of the hands 

and the lower third of the forearms. Continue rubbing in a 

I’ An a’ttemative test methoddogy may be found in European Standard CEN- 
1506: Chemical Disinfectants and Antiseptics - Hygenic Handmb - Test Method and 
Requirements (phase2/step2), July, I!?W. 
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vi~~r~~~ ~~~~~~ for 30 -C 5 seconds or Until CaUtiU~ 
should be exercised to retain the test material in ‘hands. 

11.3.3 Subject’s hands may be held upright and motionless 
riar to Bacterial Recovery (Section 12). 

11.4 !%zid ~o~~z~ti~~s 
11.4.1 Sp~ngIy wet contaminate hands and forearms with 

40 2 2°C tap water, 
X 1.4.2 Wet the product. 
11.4.3 Rub the product between the hands and on the 

forr=wms for 15 2 3 seconds. Place pradzrct aside. 
11.4.4 Lather lower third of forearms and hands for an 

additional 30 2 5 seconds. If the lather becomes too dry, a 
small amount of water may be added to maintain lather. 

Xl .4.5 Rinse thoroughly f~orn fingertips to elbows under 40 
-t- 2°C tap water for 30 -C- 5 seconds. Caution should be 
exercised to avoid contact with the sink and fixtures to 

~~ntaminati~~ from the sink surfaces. 
Subject’s hands and f~rea~s are lightly patted dry 

with paper toweling. 
11.5 Other l+vduct Forms 
11.5.1 Use standardized amount (e.g. weight, volume) of 

test material in accordance with use directions. 
11.6 After washes requiring saplings the hands are not to 

be dried, but held upright until procedures in 12.1 are per- 
formed. 

12. Bacteriat Recovery 
12.1 Within 5 minutes after specified washes (IO.33, place 

gloves (7.6) used for sampling on the hands. Add 75 mL of 
sampling solution. (7.7) with neutralizer to each glove and 
secure gloves above the wrist. 

X2.2 sniffily massage all surfaces of the hand for 1 min 
2 5 seconds. 

$2.3 Aseptically retrieve a 3-5 mL sample of the fluid in the 
glove by pulling the glove away from the wrist, inserting a 
pipet into the finger region of the glove, and with~~ng the 
fluid. 

12.4 The dilution and plating of the recovered sampling 
solution is completed within 30 minutes after sampling. 

13. Enumeration i-rf Bacteria in SampIing Sohtion 
13.1 s. ?UXzKz~S 
13. I. 1 Enumerate the S. mar~mws in the recovered sam- 

aping s~~~~~n (12.3) using standard mi~r~bi~l~gi~al tech- 
niques, such as mernbr~~ filtration or spread plating. The pour 

plate te~~iq~e is not rec~~e~ded because snbs~a~e S. 
marcescens colony forming units may not exhibit the red 
pigment. 

13.1.2 Prepare diIuti~ns of the recovered sampling solution 
(12.3) in dilution fluid (7.8). Use soybean-casein digest agar 
(7.9) with suitable inactivator as recovery medium. 

13.1.3 Incubate prepared plates 48 + 4 h at 25 3- 2’6. 
Standard plate counting procedures are used to count only the 
red pigmented S. marcescens. 

23.2 E. cozi 
X 3.2.1 Enumerate the E. ~oIi in the sampling s~Iuti~~ using 

stand~d mi~r~biQI~gi~a1 te~~iques, such as membrane fiftra- 
d plating. Prepare dilutions of the recovered 
(12.3) in dilution fluid (7.Q Use soybean- 

casein digest agar (7.9) with suitable inactivator and indicator 
(h4?JG10) as recovery medium. 

13.22 Incubate prepared plates 48 2 4 hour at 35 +- 2°C. 
Standard plate counting procedures are used to count only the 
fluorescent (lvDXY) E. co&i calonies. Fluorescent colonies are 
counted using lung-wave UV light. 

14. Determinatim of Redmtim 
14.1 Convert plate mounts (unhand) to log,,. Average left 

and right hands. 
14.2 Determine Log,, Reductions at each recovery interval/ 

wash using the following formula: 
Log,, Reducrion af SampUng lntw~~~l= 

hg,(j ~us@l~ne Ri?cove~ - LO&$) ~~~p~~~~ ~~~~~U~ Cl) 

15. Comparison of Test Material 
15.1 It may be desirable to compare the test material with 

other test f~~~ati~~s. If this is the case, an equivalent number 
of panelists sh~uId be assigned to each f~~ulati~n on a 
random basis. All test par~eters will be equivalent for 
products, although the wash procedure for an ~s~blished 
product may be different, Buth pr~du~ts should be rrz~f COXXXF 
rently. 

16. Precision and Bias 
16.1 A precision and bias statement cannot be made for this 

test method at this time. 

17. Keywmds 
17.1 antimicrobial; ~Qntaminant~ e 

healthcare; marker organism; sim~lant 

The American Socie& for Test&$ and laterals fakes no position respecting ihe ~ljd~~ of any patent rights asserted in ~~~e~~~n 
with any item rne~ti~~ed in fhis stanbar@. Users of this standard are expressly advised that defem&afiorr of the validity of any such 
p&ent fights, and the risk of iff~~g~rne~t of such tights, are entirff!y their own res~~sjbj~i~ 

This standard is subject to revis&z &f any fime by the res~~s~ble technica! commiftee and must be reviewed every five years and 
if not revised, either reapproved or ~thd~wn. Your comments are invited eifher for revision of ih& sia~dard or for add~tio~at standards 
arid should be addressed fo ASTM Headquarters. Your camments w@ receive careful c~~side~f~~~ af a meefing of fhe ~s~~~s~ble 
technical commiftee, which you may attend. If you feel that your comments have not received a fair heating you shaped make your 
views known fff fhe ASTM Comnitiee on Sfandards, at the addFess shcrwn below. 

This standard is ~Q~~dghfed byAS7M, 100 San Ha&or Dtive, PO Box C700, Wesf ~~~shQho~e~~ PA 79428-2&%3, United States- 
~~divid~a~ reprints (single or mo!fipfe copies) of this sfandard may be obtained by contac&?g ASTM at the above address or at 
570-832-9585 (phone), 6f O-832-9555 (fax)* or service@asfm.org (e-maii): or thm~gh the ASTM websife (www a&m. c&-g). 
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